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yjIbTPACTPyKTYPA IJEPKOMEPA 1 
Il,HCTHIl,EPKOH f HA TRICHOCEPHALOIDES MEGALOCEPHALA 

r. II. KpacHom,eKOB 

Hhcthtyt 6nojiorHHecKHX npo6jieM CeBepa, 

.HajibHeBocTOHHHH Hay^HbiH peHTp AH CCCP, MarapaH 

OnncaHa yjibTpacTpyKTypa pepKOMepa jihhhhok Trichocephaloides megalocephala. 
Mop(J)OJioriraecKHe pamibie CBnpeTejibCTByioT 06 HHTeHCHBHOM cHHTe 3 e 6ejiKOBbix cyOcTaH- 
pnii KjieTKaMH pepKOMepa. npepnojiaraeTcn, hto ochobhoh (JjyHKpnen pepKOMepa HBjineTcn 
npopyKpnn Me>nyTOHHoro BeipecTBa Hapy>KHon oOojionKii, Bbinojimnoipen, no aHajiornn 
c rjiHKOKajiHKCOM, 3 an],HTHyK) <J>yHKpmo. 

npe^BapHTeJiBHoe H3yneHHe rncTOJiorHH jihhhhok pecTop ceMencTB Hyme- 
nolepididae (pop Aploparaksis) h Dilepididae noKa3aJio cyipecTBeHHBie pa3- 
jihhhh Mop(|)OJiorHH pepKOMepa npepcTaBHTeJien bthx TaKCOHOB. ^jih jihhhhok 
pecTop ceMencTBa Dilepididae xapaKTepHLi pamiHH oTiiiHypoBKa 3anaTKa 
pepnoMepa ot TeJia $opMHpyioipeHCH jihphhkh, HHTeHCHBHBiH pocT h pH(J)(J)e- 
peHpnpoBKa pepnoMepa nocjie HHBarHHapun CKOJieKca, HaJinnne Me>Kpy pepno- 
MepoM h cpepon npoMe>KyTonHoro xo3HHHa njioTHofi HapymioH phctbi, H3o- 
Jiapna TKaHH pepnoMepa ot ajieMeHTOB BHyTpeHHeii phctli, Bbipa>KeHHaH 
6a3o$HJiHH pnTonjia3MH KJieTOK pepnoMepa, pacnojio>KeHHe kjictok b Bnpe 
th>K0h, Tpy6oneK, HaKonjieHne Me>Kpy nocjiepHHMH Sojibihoto KOJinnecTBa 
MOKyTonHoro BeipecTBa (KpacHoipeKOB, ToMHJioBCKaa, 1978). 

y jihphhok pecTop ceMeficTBa Hymenolepididae pa3peJieHHH TKaHeii pepKo- 
Mepa h TeJia jihhhhkh He Ha6jiiopaeTCH pa>Ke y 3peJiBix pncTHpepKonpoB, 
pepKOMep HenocpepcTBeHHO nepexopnT bo BHyTpeHHne cjioh phctli; b HeM 
MOHvHO BLipeJIHTL Hapy>KHBIH H BHyTpeHHHH OTpeJILI, 6a30(j)HJIHH pHTOnJia3MLI 
KJieTOK BLipa>KeHa cjia6o, b KJieTKax copepauiTCH SoJiBinoe KOJinnecTBo tjih- 
KoreHa, pepKOMep norpy>KeH b reMopeJiB npoMensyTOPHoro xo3HHHa (KpacHO- 
ipeKOB, EoHpapeHKo, 1975, 1976). 

EcTecTBeHHO npepnoJio>KHTB, hto oth Mop^oJiornHecKHe pa3JiHHH h $yHK- 
pnoHaJiBHo oSycjioBjieHBi. K co>KaJieHHio, CBepeHHH o 3HaneHHH pepKOMepa 
PJIH >KH3HepeHTeJIBHOCTH JIHHHHOK BeCBMa CKypHBie. HMeiOTCH yKa3aHHH Ha 
B03Mo>KHyio ero pojib b 6ecnoJioM pa3MHO>KeHHH (Ckph6hh, MaTeBocHH, 1945) 
h Tpo(J)HKe jihhhhok (Moczon, 1973; KpacHoipeKOB, 1975). OpHano pepKOMep 
jihhhhok pecTop ceM. Dilepididae HMeeT pap ocoSeHHOCTen, He corjiacyioipHXCH 
C 3THMH npepnOJIO>KeHHHMH. 

C peJiBio yTOHHeHHH (J>yHKpHH pepnoMepa pncTHpepKonpoB pecTop 3Toro 
ceMeficTBa 6 bijio npoBepeHO H3yneHHe yjiBTpacTpyKTypBi pepKOMepa jihhhhok 
Trichocephaloides megalocephala . HccjiepoBaJincB 3peJiBie jihhhhkh b bo 3- 
pacTe 4—5 HepeJiB, noJiyneHHBie OKcnepHMeHTajiBHBiM 3apa>KeHHeM Chiro- 
nomus sp. JIhhhhkh (J)HKCHpoBaJiHCB b 2%-m pacTBope rjiioTapaJiLpernpa 
(pH = 7.6) c nocT(J)HKcapHeH 1 %-m pacTBopoM neTBipexoKHCH ocmhh (pH = 7.4). 
B npopecce pernppaTapnH MaTepnaji KOHTpacTHpoBaJica 2 %-m pacTBopoM 
ypaHHJiapeTaTa b 70%-m cnnpTe. Cpe3Bi HccjiepoBaJincB b MHKpocKone 

y9MB-100K. 


1 nop pepKOMepoM b paHHOM cjiynae noHHMaeTcn roMOJior XBocTOBoro npnpaTKa, pacnojia- 
raioipHHCH Me>Kpy phctoh n Hapyamon oOojiohkoh jihhhhkh. 
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TKam> pepaoMepa coctoht H3 pa3BeTBjieHHLix TH>aeH, norpy>aeHHBix 
b rpaHyjiapHoe MoayToaHoe BeipecTBo, 3anojiHHioipee npocTpaHCTBO Me>apy 
TJIHKOKaJIHKCOM BHyTpeHHeH pHCTBI H Hapy^KHOH 060JIOHHOH JIHHHHHH. Th>kh 
pepaoMepa hmciot TanaHHyio pjia noKpoBHLix TaaHea njiocanx aepBea opra- 
HH3apHIO. OhH o6pa30BaHLI nOBepXHOCTHLIM CHHpHTHaJIBHBIM CJIOeM, CBH3aH- 
hlim c pacnojiaraioipHMHca b peHTpe TH>aeH HJieTOHHBiMa TeJiaMa (pHTOHaMn) 
paToajia3MaTaaecKaMa MocTaaaMa (pac. 1,6). Ba3ajitaaa MeM6paaa, Mtiaiea- 
Btie aaa aaaHe-Jia6o BJieMeaTti ppyrax TaaHea, aoMaMo aoKpoBatix, oTcyTCT- 
ByiOT. 

LJhtohbi 3Be3paaToa $opMBi, c MaoroaacjieBBLiMa paToajia3MaTHaeCKBMa 
OTpocTKaMa. flppo ax KpyaBoe, 3aaaMaeT 6ojiBiayio aacTB TeJia KJieTKH, 
aeapaBajiBBo oBaJitaoa $opMBi c MaoroaacjieaaLiMa BtipocTaMa a aaBaraaa- 
TaMH. Kapaoajia3Ma CBeTJiee paToajia3MLi. B peaTpe appa pacaojiaraeTca 
Kpyrjioe appamiao yMepeaaoa njioTaocTa, no nepa^epaa Kapaonjia3MLi 
BMeiOTca CKonjieaaa xpoMaTaaa (pac. 1, a). 

I],HTonjia3Ma pbtobob njioTaaa, copepamT MaoroaacjieaaLie ph6ocombi, 
pa3BBTyio rpaayjiapayio 3aponjia3MaTaaeCKyio ceTB b Bape pjihbblix, pac- 
noJio>KeBBLix napajijiejitao bjib KoapeaTpaaecKa KaaajitpeB, 1 — 2 KOMnjieKca 
rojiapaca, MaoroaacjieaaLie MBToxoappaa (pac. 1, a) a pa3JiaaaLie paTonjia3- 
MaTaaecKae BKJiioaeaaa b Bape Be3BKyji, MaeJiaaoBLix CTpyKTyp, apacTaJiJioB. 
KoMnaeKC rojiapaca npepcTaBjiea 3—4 peaTpajiaao pacnoJio>aeHHBiMH ynjio- 
ipeHHBiMH pacTepaaMa a MaoroaacjieaaLiMa MeinoaaaMa, copep>aaipHMH 6o- 
jiee bjib Meaee njiOTaoe roMoreaaoe ocMao^ajitaoe BeipecTBo (pac. 2, d ). 
B pepaax caynaax BCTpeaaiOTca pacniapeaatie pacTepati a KpynaLie ocmb- 
o(|)ajiBBBie rpaayjiBi 3epaaCToro Bapa. IIo nepa^epaa KOMnjieKca roJiapam 
bbihbjihiotch KaaajiBpBi rjiapaoa 3aponjia3MaTaaecKoa ceTa, o6pa3yioni,ae 
KoapeaTpaaecKae bjib cnapaJieBapaBie (Jarypai. 

MaToxonppaa oTjiaaaiOTCH bjiotbbim MaTpaacoM, apaCTBi npopoJiBBBie, 
pacnoJiaraiOTca, nan npaBajio, napajiJieJiBBBiMa papaMa. Pa3Mep a $opMa 
MBToxoappaa aenocToanaBie, aapapy c oBaJiBBBma BCTpeaaiOTCa cbjibbo bbi- 
TaayTBie a a3orayTBie MBToxoappaa, c nepeTH>aaaMH a pacmapeaaaMa 
(pac. 1, a\ 2, e). B otpcjibbbix cjiynaax aaSaiopaeTCa BaKyojia3apaa MaTpaaca. 

IIombmo oSbihhbix ajieTOHHBix opraaeJiJi, b paTonjia3Me pbtobob TeryMeaTa 
BCTpeaaiOTCa apacTajuiai pa3Jiaaaoro Bapa, KoapeaTpaaecaae CTpyKTypBi, 
TanannBie MaeJiaaoBBie TeJiBpa, MyjiBTBBe3aKyjiapaBie CKonjieaaa. Ha no- 
nepeaaoM pa3pe3e apacTaJiJioB BBiaBJiaiOTca pBa Tana ax opraaa3apaa: 
opaa coctobt a3 napaJiJieJiBaBix papoB MeJiaax reacaappoB, coepaaeaaBix 
nepeMBiaKaMB (pac. 2, 6), ppyrae — a3 tojictbix, aaTeacaBao ocmbo^bjibbbix 
X-o6pa3BBix cyS^epanap (pac. 2, e). Ha cpe3ax anoa opaeaTapaa nepBOMy 
Tany, no-BapaMOMy, cooTBeTCTByiOT aaaSoJiee aacTo BCTpeaaKnpaeca bjiot- 
BBie KpnCTajuiBi caMoa pa3aoo6pa3aoa BeJiaaaaBi a $opMBi, cocToaipae 
a3 aepepyioipaxca bjiotbbix a cbctjibix caoeB, oSBepaaeaaBix b th>hh, apyipae 
b pa3JiaaaBix aanpaBjieaaax (pac. 1, e). Pe>ae o6aapy>KaBaiOTca apynHBie 
KpacTajuiBi pHJiaappaaecKoa $opMBi. B nax aa $oae roMoreaaoro yMepeaaoa 
njioTaocTa MaTepaajia bbpbbi 6oJiee njioTBBie th?hh, pacnojiaraioipaeca npo- 
Pojibbo (pac. 2, a). Kan npaBajio, Taaae apacTajuiai jioKaJia3yiOTCH Bae ajie- 
tok, pa3MepBi ax 3aaaaTeJiBao BapaapyiOT. B apaeBoa 3oae nopoSaBix apa- 
CTaJiJioB aepepao bbpbbi MaoroaacjieaaBie Baayojia; BajnoaeHHH ocmbo^bjib- 
bbix TH>aea b btbx yaacTKax oTcyTCTByiOT. 

B paTonjia3Me pbtobob Taa>ae o6aapy>aaBaiOTCH CBoeo6pa3BBie Koapea- 
TpnnecKHe (Jmrypai (pac. 2, e ). 9jieMeaTapaoa CTpyaTypoa hx, aaa npaBHJio, 
HBjiaeTca KOJiBpo, b oTpeJiBBBix cjiyaaax ae3aMKayToe, a3 pByx caoeB bjiot- 
aoro ocmho^hjibhoto MaTepaajia, pa3peJieaaBix 3jieKTpoaaocBeTjiBiM cjioeM. 
Caapy>KH h H3ayTpa ocmho(|)hjibhbih MaTepaaJi orpaaaaea tobkhmh MeM- 
6paaaMa. Kaa npaBajio, KoapeaTpaaecaae (Jarypai coctoht h3 2 Taanx 3Jie- 
MeaTOB, pacnojiaraioipaxca opaa b ppyroM a pa3peJieaaBix npocjioaaaMa phto- 
njia3MBi. U,eaTpaJiBayio aacTB ax 3aHBMaiOT CKonjieaHH roMoreaaoro bjib 3ep- 
aacToro oCMao^ajiBaoro MaTepaajia. no njioTaocTa cJioeB, aajiaaaio tobkob 
aapyamoa MeM6paaBi, iaapaae peHTpaJiBaoro CBeTjioro cjioh KoapeaTpHae- 
CKne TeJiBpa aanoMaaaiOT Bapoa3MeHeHHBie mbtoxobpphh. 
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E(HTonJia3Ma ^HCTajibHbix ynacTKOB n;HTonjia3MaTH T iecKHX otpoctkob ot- 
^eJiBHLix ijhtohob TeryMeHTa pa3pe>KeHa h co^;ep>KHT Sojibinoe KOJinnecTBO 
Be3HKyJI CaMbIX pa3HbIX pa3MepOB H $OpM, OKpy>KeHHbIX tojictoh ocmho- 
$HJibHOH MeM 6 paHOH (pnc. 1, 6 ). Be 3 HKyjibi bhtjih^ht «nycTbiMH» hjih co- 
^ep>KaT roMoreHHyio Maccy hh3koh 3JieKTpomioH njioTHOCTH, MeJiKne ocmho- 
(|)HJibHbie rpaHyjibi. OT^eJibHbie Be3HKyjm, kslk npaBHJio, o 6 beAHHHK)TCH 06 - 
njen MeM 6 paHOH b rpynnbi pa 3 JiHHHOH BeJiHHHHbi (pnc. 2 , a), BKJnonaiomHe 
TamKe MyjibTHMeM 6 paHHbie CTpyKTypbi MneJiHHOBoro Tnna. MyjibTHBe3HKy- 
jinpHbie CTpyKTypbi c Sojibhihm iioctohhctbom oSHapynuiBaioTCH Me>K,n;y KJieT- 
KaMH h b cy 6 TeryMeHTaJibHOM npocTpaHCTBe, ho He b ijHTonjiasMaTHHecKHX 
MOCTHKax h noBepxHOCTHOM chhijhthh. Hapn^y c Be3HKyjiHpHbiMH KOMnjieK- 
caMH b cySTeryMeHTaJibHOM npocTpaHCTBe BCTpenaiOTCH MneJiHHOBbie CTpyK¬ 
Typbi H KHCTOBH^HLie paCHIHpeHHH, BbHIOJIHeHHbie MeJIK03epHHCT0H MaCCOH 
yMepeHHOH hjiothocth. 

B Ii;HTOnJia3MaTHHeCKHX MOCTHKax Menmy HjHTOHaMH H CHHipiTHaJIbHblM 
CJIOeM COAep>KaTCH pnSoCOMbl, e^HHHHHbie MHTOXOHftpHH H MHKpOTpySoHKH 
(pHC. 1, 6 ). MaTpHKC AHCTaJIbHOH H,HTOnJia3MbI yMepeHHOH nJIOTHOCTH, co^ep- 
JKHT MHOTOHHCJieHHLie pnSoCOMbl, MHKpOTpy 6 oHKH H (HenOCTOHHHO) MeJIKHe 
mhtoxoh^phh h KOMnjieKC Tojib^Hui (pnc. 2, d). IloBepxHOCTb TeryMeHTa 
nOKpbITa MHOrOHHCJieHHbIMH MHKpOBOpCHHKaMH. HaCTb MHKpOBOpCHHOK ftH- 
XOTOMHHeCKH fteJIHTCH b6jIH3H OCHOBaHHH. KoHIjeBbie OT^eJIbl MHKpOBOpCHHOK 
b SoJibiHHHCTBe cjiynaeB KOJi6oo6pa3HO pacimipeHbi, co,o;ep>KaT n;eHTpajibHO 
pacnojio>KeHHyio BaKyojib. 

06biHHbi KapTHHbi Bbixo^a MyjibTHBe3HKyjiHpHbix TeJieii, nepe3 TeryMeHT 
b npHJieHmmee Me>KyTOHHoe BenjecTBO. Ilpn 3tom Hapynman MeMSpaHa, onpy- 
>Kaioin;aH KOMnjieKC Be3HKyji, cjiHBaeTCH c n;HTonjia3MaTH T iecKHMH MeMSpa- 
HaMH TeryMeHTa h nepe3 o6pa30BaBineecH OTBepcTHe o^HHOHHbie Be3HKyjibi hjih 
hx rpynnbi ocBo 6 o>K^;aiOTCH Hapy>Ky. MHoroHHCJieHHbie Be3HKyjibi h MyjibTH- 
JIHMHJIJinpHbie CTpyKTypbi BbIHBJIHIOTCH Me>K^;y MHKpOBOpCHHKaMH H B npn- 
jie>Kain;eM MencyTOHHOM BenjecTBe (pnc. 1, a). 

TaKHM o6pa30M, ijepKOMep T. megalocephala coctoht HCKJiioHHTeJibHO 
H3 3JieMeHTOB HOKpOBHblX TKaHeH. IIoCJieAHHe, HMen THnHHHOe ftJIH I^eCTOA 
CTpoeHHe, OTJinnaioTCH HeKOTopbiMH ocoSchhocthmh: noBepxHOCTb hx noKpbiTa 
MHKpOBOpCHHKaMH, a He mhkpotphxhhmh, oTcyTCTByioT 6a3ajibHaH MeMSpaHa 
h MbimeHHbie 3JieMeHTbi, h;htohh oT^eJieHbi ot noBepxHOCTHoro cmupiTHaJib- 
Horo cjioh cy6TeryMeHTaJibHbiM npocTpaHCTBOM. 

KjieTOHHbie TeJia TeryMeHTa co^;ep>KaT Sojibinoe KOJinnecTBo cboSo^hbix 
PhSocom, pa3BHTyio rpaHyjmpHyio 3H^onjia3MaTHnecKyio ceTb, KOMnjieKC 
FoJIbflHCH H MHOrOHHCJieHHbie MHTOXOH^PHH. Bee 3TO CBH^eTeJIbCTByeT 06 HH- 
TeHCHBHOM CHHTe3e, npen^e Bcero SeJiKOBbix cyScTampm. 3to mo>kho o6t*hc- 
HHTb A^yMH $aKTopaMH: Bo-nepBbix, hht6hchbhoh npoJiH$epan,HeH KJieTon- 
hbix 3 JieMeHTOB, hto no^TBepn^aeTcn npeHMymecTBeHHbiM poctom n,epKO- 
Mepa nocjie hhb arHHaipiH, h, bo-btophx, aKTHBHOH ceKpeipien Me>KyTonHoro 
BemecTBa b 3tot nepno^. 

MyjibTHBe3HKyjiHpHbie h MyjibTHJiHMHJiJinpHbie CTpyKTypbi onncaHbi 
b H,HTOHax TeryMeHTa ijecTOfl h TpeMaTo#, OTKy^a ohh TpaHcnoprapyiOTCH 
b CHHH,HTHajibHLiH cjioh (Smyth, 1972; Wilson, Barnes, 1974). B ijepKOMepe 
T. megalocephala MyjibTHBe3HKyjmpHbie CTpyKTypbi blihbjihiotch hckjiiohh- 
TeJibHO b nepH^epnnecKHx ynacTKax H;HTonjia3MaTHHecKHx otpoctkob h bli- 
^eJieHHe hx nponcxo^HT He b ^HCTaJibHyio n;HTonjia3My TeryMeHTa, a b cy6- 
TeryMeHTajibHoe npocTpaHCTBo, KyAa ohh nona^aiOT, no-BH^HMOMy, nyTeM 
OTmHypOBKH H3MeHeHHbIX ynaCTKOB KJieTKH. 

MexaHH3M nocjieAy longero Bbi^eJieHHH MyjibTHBe3HKyjinpHbix TeJien; b no- 
jioctb Hapy>KHOH n;HCTbi nepe3 CHHii;HTHajibHbiH cjioh HenceH, o^Hano cjie^yeT 
OTMeTHTb, hto KaKHX-Jin6o nop b TeryMeHTe BHe cbh3h c bbixo^om 9thx TeJien; 
Mbi He HaSjiioAaJiH. Pa3pymancb, MyjibTHBe3HKyjmpHbie CTpyKTypbi TpaHC- 
$OpMHpyiOTCH B Me>KyTOHHOe BemeCTBO. 

KpHCTaJiJibi TaK>Ke Heo^HOKpaTHO onncaHH b TeryMeHTe reJibMHHTOB 

(Threadgold, 1962; Harris, Cheng, Cali, 1974), xoth KaKne-JinSo yKa3aHHH 
Ha hx (JjyHKijHio OTcyTCTByioT. HaM npeACTaBJineTCH jiornnHbiM npeAnojio- 
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tkhtb, hto Be3HKyjiapHLie KOMnjieKCH, KpHCTaJiJiHaecKHe BKJiioaeHHH Tan >ne, 
Kan MHeJiHHOBBie h KOHi^eHTpHaecKHe Tejibu;a b ijHTOHax ijepKOMepa iiHCTHiiep- 
KOHflOB T . megalocephala , HMeiOT cxo^Hyio npapo^y h B03HHKai0T b pe3yjib- 
TaTe $aHepo3a Jinno-npoTeiraoBBix KOMnjieKCOB hx u;HTonjia3MLi (IIoJiHKap, 
Beccn, 1970). 

Ha ocHOBaHHH H3yaeHHH yjibTpacTpyKTypbi ijepKOMepa jihhhhok T. mega¬ 
locephala MO>KHO CfleJiaTb BBIBOfl, HTO OCHOBHOH (JjyHKIJHeH ero HBJIHeTCH npo- 
flympiH MeTKyTOHHoro BenjeCTBa Hapy>KHOH ijhctbi, nrpaiomero, no-BH^H- 
MOMy, y 3peJibix jihhhhok samirrHyio pojib, KaK 3 to npe^noJiaraeTca fljia 
rjiHKOKaJiHKca. 
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ULTRASTRUCTURE OF THE CERCOMERE OF THE CYSTICERCOID 
TRICHOCEPHALOIDES MEGALOCEPHALA 


G. P. Krasnoshchekov 
SUMMARY 

The cercomere of the larvae of Trichocephaloides megalocephala is formed exclusively 
by tegumentary tissues. The cytons of the tegument contain a great number of ribosomes, 
developed Golgi complex and numerous mitochondria that is indicative of the intensive 
synthesis, protein substances first of all. A distinct secretion of multivesicular membranes 
into subtegumentary space and further secretion of vesicles through the distal portion of 
the tegument into the external cyst cavity was observed. The main function of the cerco¬ 
mere is a production of the ground substance which apparently fulfils a protective function 
as it is suggested for glycocalix. 
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PllC. 1. 

a — hhtoh TeryMeHTa nepKOMepa Trichocephaloides megalocephala. Yb. 26000; 6 — MyjibTMBe3MKyjiflp- 
Hbie Tejibna b iiHTOiuia3MaTHHecKOM otpoctkc hjicthh TeryMeHTa, Yb. 38000; e — ftparMeHT Mwa 
nepnoMepa c KMCTOBi'mHbiM pacHinpeHMeM cyOTeryMeHTajibHoro npoCTpaHCTBa. Yb. 14000; z — Bbixojj 
MyjibTMBe3HKyjTHpHoro Tejibqa Hepe3lTeryMeHT. Yb. 36000. m — ltOMiuieKC rojibjpKM, np — KpuCTajiJibi, 
jh — MHTOXOHflpwH, Me — MHKpoBHJiJiH, Mm — MyjibTHBe3HKyjiHpHbie Tejibija, cn — cyOTeryMeHTajibHoe 
npocTpaHCTBO, ap — 3Hnonjia3MaTHHecKHH peTMKyjiyM, si — nnpo. 



Pile. 2. 

a — KpnCTajijiH'jecKoe o 6pa30Banne b MeiiuijiCTOTMOM npocTpaHCTBe, yn 26000: 6 8 — “EoSmeifc 
b UMTonjiaaMe mnoHa TeryMeirra. ys. 38000; ? — MHToxoHapnn. Vu 38000. a — KOwnneKc 

ronbjpKH b noBepxnocTHOM chhphthh. Ye. 38000; e — KOHUeHTpanecirae Tejibua. YB. 3 0 . 

Km — KOHijeHTpHHecKne Tejibija. 


